Background: The goal of this study was to know the identity of Leishmania species responsible of cutaneous leishmaniasis (CL) in Fars Province, southern Iran. Methods: Five counties of Shiraz, Firouz Abad, Ghir-Karzin, Farashband and Larestan were prospected. Forty-four patients exhibiting cutaneous lesions were selected. Samples collected on skin lesions were examined both microscopically (after Giemsa staining) and molecularly (after PCR-RFLP). Results: On the 44 examined patients, 39 exhibit Leishmania sp. by microscopical examination, all confirmed by PCR. For five patients with negative microscopical examination, PCR was positive for three of them. Among these 42 positive samples, 3 (7%) were infected by L. tropica and 39 (93%) by L. major. Conclusions: Leishmania major is the most prevalent species in prospected area and L. tropica occurs in Shiraz and Ghir-Karzin counties.
Introduction
eishmaniases are one of ten most important tropical diseases in the World. They occur as cutaneous, visceral and muco-cutaneous clinical forms. These diseases are recorded in Asia, Europe, Africa and America (1) (2) (3) . In Iran, both visceral leishmaniasis due to Leishmania infantum and cutaneous leishmaniases constitute important health problems. Cutaneous leishmaniasis (ZCL) due to L. major (Kinetoplastida: Trypanosomatae) is a zoonotic disease with rodents as reservoirs. It occurs in rural regions of 15 out of 31 provinces of Iran (4) . Most important endemic foci of this disease are located in Turkmen Sahara and Lotf Abad in north-east of Iran, Abardezh Varamin, Esfahan and Yazd in center of Iran, Fars and Sistan-Baluchestan in south and south-east, Ilam and Khuzestan in south-west of Iran (5) (6) (7) (8) (9) . Cutaneous leishmaniasis (ACL) due to L. tropica is mainly an anthroponotic disease which occurs in Khorasan-e-Razavi in north-east, Tehran in center, Fars and Kerman provinces in the south of Iran (5, 7) . Fars province is an important focus of leishmaniasis (accompanying with Kerman Province) in south of Iran where L. infantum, L. major and L. tropica are circulating (5, 7, (10) (11) (12) . According to the report of Iranian Ministry of Health, 23% (N=5280) of annually reported cases of CL in Iran in 2009 were recorded from Fars Province (13) . Several studies have been carried out in Fars Province focusing mainly on the suspected patients of CL in Shiraz, Arsanjan and Jahrom Counties and also on the lesions of cutaneous patients of Fars Province (and probably its suburbs) that refer to health centers of Shiraz without naming the regions that patients come (14) (15) (16) (17) (18) . Surprisingly, considering to importance of Fars Province as a focus of cutaneous and visceral leishmaniases, little is known about the identity of Leishmania species responsible of human cutaneous diseases particularly in center and south of this province. However, to our knowledge, there is a lack of data (human, reservoirs and vectors) in the counties of Firouz Abad, Ghir-Karzin, Farashband and Larestan. The goal of this study was to know the identity of Leishmania species responsible of CL in the counties of Firouz abad, Ghir-Karzin, Farashband and Larestan in comparison with the county of Shiraz. Endonuclease digestion was performed in a volume 30μl include PCR product 10μl, BsuRI enzyme (Fermentas) 2μl, 10x buffer 2μl and distilled water 16μl for 4 hours at 37˚C. Two negative controls were used that one of them was without restriction enzyme and other one had no PCR product. The fragments were analyzed using electrophoresis on agarose gel 3% containing ethidium bromide versus DNA ladder 50bp (Fermentas). (Fig. 2) . Moreover, in order to confirm the results, two PCR products were directly sequenced both directions using the L5.8s and LITSR primers.
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Results
According to microscopical examination, 42 smears were positive for Leishmania sp. They belong to 39 patients (three patients exhibiting two lesions). Concerning five patients, no Leishmania have been observed (Table 1) . The processing of these samples by molecular techniques showed that all the 42 samples for which Leishmania had been observed were also positive by PCR. Concerning the five lesions considered as negative after microscopical examination, three extracted smears were positive by PCR. Consequently, the sensitivity of microscopical examination versus PCR is 93.3% in the present study. On these 45 PCR positive smears, 42 were identified as L. major whereas only three were identified as L. tropica. The later come from Shiraz (N=2) and from Ghir-Karzin (N=1). About the three patients exhibiting two lesions, all of them were positive and typed as L. major. Most lesions due to L. major were located on the feet whereas the lesions due to L. tropica were located on the head (forehead and ear) and body (back). Most studied smears were 3+ and 1+ in amastigot grading index (Table  1) . Studied patients had an age range between 4 to 46 years old and most abundant lesions in this study were related to patients with 9-19 years old (61%). The identification of two samples has been confirmed by direct sequencing of 10 μl of the PCR product. A BLAST comparison (www.ncbi.nlm.nih.gov/BLAST) showed 100% homology with standard strains of L. major and L. tropica, respectively.
Discussion
In the past, detection of Leishmania sp. was based on morphological characters of parasite. Also, specific identification was not satisfactory. It depended on several factors such as the geographical distribution of an isolate, the clinical finding of the disease and the epidemiology of the vector and the animal reservoir (24, 25) with many problems in foci where two or more species were found in sympatry. The use of molecular methods since the 1990's, easier to use than the isoenzymatic typing in routine, changed the diagnosis providing a fast, sensitive and specific method. (27) and Gadisa et al. 2007 (28) coupled different markers with RFLP for detecting and identifying the Leishmania species among stained smear or biopsy samples. The most practical commonly used method for laboratory diagnosis of CL, is preparing Giemsa-stained smears from patient's lesion and microscopic observation of Amastigotes. The use of stained smears from active lesions of patients having a CL has some advantages. The Leishmania detection is fast, practical and cheap but it needs trained slide readers. The transfer of the samples to the laboratory is easy to do. Very interestingly, the processing of these samples with molecular methods is possible: i) to identify the parasite at the species level, ii) to exclude any leishmaniasis for smears negatively examined by microcopy. CL is characterized by one or more cutaneous lesions on areas where sandflies have fed. The morphology of the cutaneous lesions varies and may change in size and appearance over time depending of the Leishmania species, immune status, nutritional status, species and strain (29) . The majority of patients (93%) processed in present study, had one cutaneous lesion predominately on exposed sitesvarying in size from 0.5 to 2 cm in diameterexcept three patients that carried two lesions contemporary. Based on our findings, the majority (93%) of studied cutaneous patients in Shiraz, Firouz abad, Ghir-Karzin, Farashband and Larestan Counties were infected by L. major as well as it reported in some investigations which carried out in Shiraz, Arsanjan and Jahrom Counties in Fars Province (12, 14, 15) . All of prospected patients in present study were affected in their life places and had no travel to the other endemic foci of CL in Fars province as well as Iran. In present study, most frequent lesions due to L. major were observed on the legs (47%) and then on the hands of patients (34%) whereas most common location of the skin lesions were reported on the faces and hands (Faces of school children (37%) & hands of all age groups (45.3%)) of patients in Arsanjan County (14) . Also, three cutaneous patients infected by L. tropica were identified in the present study. Two of them were from Shiraz County. It is interesting to note that a man infected by L. tropica comes from the county of GhirKarzin where no case has been previously recorded. The lesions of patients infected by L. tropica were located in head (forehead and ear) and body (back) parts. According to our findings, the age range of patients with high prevalence of CL belonged to patients with 9-19 years old (61%) while in investigation which carried out among cutaneous patients of Arsanjan County (14) , the most prevalence was related to patients above 15 years old (45%). Unlikely, in contrary with mentioned results, most prevalence of cutaneous lesions among patients examined in Shiraz (14.2%) and Jahrom (35%) Counties, belonged to children aged <10 years old (12, 15) .
Conclusion
Isolation of L. major as a prevalent species from suspected patients of CL in all prospected counties in present study, confirms these regions as ZCL foci as well as L. tropicawith lesser frequency-which was isolated from patients in Shiraz and Ghir-Karzin Counties as ACL foci in Fars province in south of Iran. Cconsidering to importance of Fars Province as the one of most important foci of CL in Iran and considering to our findings, little is known about the disease reservoirs and sandfly vectors of Leishmania species, responsible of CL in prospected Counties in present study. Therefore, to carry out more parasitological and entomoepidemiological investigations will develop our knowledge about CL circulation in mentioned regions. Also, PCR-RFLP based genotyping assay is cheap, reliable with high sensitivity and specificity, easy to perform, and enables differ-entiation of the clinically relevant Leishmania species within a reasonable timeframe. It can be used as a suitable method for direct diagnosis and characterization of Leishmania species including L. major and L. tropica isolated from Giemsa-stained slides (even archived slides) while it can be carried out in other endemic foci of CL in Iran.
